In last decades, due to the cellular phone systems and the rapid increase in the number of users of cellular phones, a growing concern about the possible health hazards has increased among public and scientists, particularly exposure to Electromagnetic Field (EMFs). Perceptions of appearance of telecommunication tower and its impacts were examined. Data from a face-to-face survey conducted in all states of Malaysia (N=509). The respondents were required to complete a standardized questionnaire that focused on the relevant psychological and psychobiological reactions measurement. Stata Software was used for statistical analysis using the Chi-square test with Fisher's exact and binomial logistic regression. The result shows that only one health symptom headache was statistically significant for both residents who live near to base station (<300m) and those living far from base station (>300m). The findings reveal that appearance of telecommunication tower is not influence the property price except one health symptom fatigue. The recommendations are also outlined in this paper.
Introduction
In this new era of globalisation, the use of mobile communication technologies for mobile phoning, texting, as well as now-mobile internet services has become a vital part of human life. Based on statistical data from (ITU, 2016a) global mobile penetration has increased approximately 126% in 2016 compared to the past 10 years, and mobile subscription is expected to further increase in the future. Technology advancement in Malaysia, especially in network performance (mobile broadband), devices (smart phone), and mobile services and applications (Web streaming, video surfing), has led to increasing demand for personal internet use, which has rose from 21.38% in 2000 to 78.79% in (ITU, 2016b) .
To supply mobile data traffic for internet users, the ubiquitous mobile communication network infrastructure has widely expanded in Malaysia. The telecommunication companies have to build more base stations at strategic locations to ensure a high quality mobile network service to endusers, and to stay ahead of the competition from other service providers. Most of the base station siting locations are located in highly populated areas near residential areas, such as on the rooftops of shop lots and apartments, open spaces at playing fields, or parking lots of shopping complexes (Din, 2009 ). The number of telecommunication base stations built in residential areas has increased public concern due to substantial controversy about the potential hazard effects of the radiofrequency electromagnetic fields (EMF) emissions of base stations (D'Angelo et al., 2015; Isabona et al., 2016; Siegrist et al., 2005) . According to Cousin and Siegrist, 2010; Hallberg and Oberfeld, 2006) , the health effects of EMF are headaches, giddiness, nausea, skin rashes, feeling warn, depression, night sweats, memory loss, disturbances in menstruation, and insomnia. In addition, this may cause property values to diminish because the existence of these potential health effects. The increased media rendering to the potential health hazards of base stations has resulted a spread of public fear and therefore increase in residents' resistance to these base stations. This is due to the perceived adverse effects on health, aesthetics and property values in nearby these base stations. However, the extent to which factors affected the residents' decision to live nearby the base stations is not widely known in Malaysia. Many prior studies indicated that people living in the vicinity of telecommunication base stations suffer from adverse health conditions (Augner and Hacker, 2009 ). All of these studies have been empirically tested in other countries, but not in Malaysia. There are very few studies which investigate the impact of telecommunication base stations on residents' health and property value in Malaysia. The only existing study was conducted in Penang, Malaysia by Suleiman et al., (2014) . Hence, this study aims to help fill the research void by including study sites in all the states in West Malaysia including Perlis, Kedah, Penang, Perak, Selangor, Kuala Lumpur, Negeri Sembilan, Melaka, Johor, Kelantan, Terengganu, and Pahang. The study determines residents' perceptions towards living proximity telecommunication base stations, its possible health effects of EMF and the property values.
Experimental Details
The positivist paradigm was selected for this research for the purpose of understanding the health impacts of EMF to residents living near telecommunication base station. The positivist paradigm was used to guide the research design, data collection, and data analysis, which are discussed in the following sections. Due to selecting positivism as the philosophical assumption for this research, quantitative method involving a survey questionnaire was employed. This approach was selected because this research bases its knowledge claims on pragmatic grounds; with respect to perceptions on health hazards and property values from living in the vicinity of the base station. The data collection started with the development of a survey instrument, aimed to establish a set of health symptoms that affect residents' perception on property values who living near base stations in West Malaysia. The questionnaire was designed as a self-administered survey. Next, the survey instrument was pilot-tested and then refined. The respondents are the residents who living near to the base station in selected Malaysia states (Kelantan, Penang, Kedah, Perlis, Selangor, Negeri Sembilan). The data collected during January to July 2017. Probability sampling was chosen as respondents were randomly selected from the sampling frame (total of residents) and each resident has a known, nonzero chance of being selected. The questionnaire included a set of questions on certain themes, respondents' profile, the characteristics of residence, and evaluative questions to gauge residents' perception on the impacts of base stations both health risks and property values. The primary data from the questionnaire survey were analysed using a descriptive, Chi-square and logistic regression analyses by the Stata 14 software.
The data were first analyzed by using chi-square tests to explore the single-dimensional relationship between the two group of respondents (those who feel base station affect the house price and those who were not) with categorized measurement items (distance, move out, aesthetic, and health symptoms). In the next stage, the binomial logit model was used to examine the difference between these two groups of respondents. The model proposed by McFadden, 1974a; McFadden (1974b) was adapted, whereby the choice of yes (coded 1) and no (coded 0) indicated that code 1 was those who felt base station affect the house price and code 0 was those who were not. McFadden's model relied on the assumption that the respondents who feel base station affect the house price are a nonrandom function, V1 of the travel characteristics plus a random error term:
T (Yes = 1) = V1+ ℮1 On the other hand, the respondents who felt No as a random error term:
T (No = 0) = V0+ ℮0 As a result, the measurement items (distance, move out, aesthetic, and health symptoms) related more to affect the house price rather than the otherwise if, and only if:
In the case of the distributions of ℮0 and ℮, the probability that Yes = 1 was P (Yes = 1) = exp (V1) / [exp(V1) + exp(V0)].
However, if case 1 was unable to estimate the absolute levels of the parameters of V1, it would be able to estimate the measurement variable parameters of the respondents felt base station affect the house price relative to those who felt not affect the house price. This was known as the log oddsi of occurrence on Yes over No, as expressed by the function:
Then, dividing the numerator and denominator by exp(b0+∑bjxj) yields the logit model as:
P (Yes = 1) = 1/[1 + exp(-(b0+∑bjxj))] …………………………………… (1) Therefore, the logit model in equation (1) showed the probability of the intra-safe/unsafe to live, where the measurement variable xj included the demographic, type of resident, awareness, and health symptoms. This logit equation was used to run the logistic regression analysis in Stata software 14.2. The Hosmer-Lemeshow test was used for the goodness of fit test. Additionally, the vector of the coefficient bj was estimated by the maximum likelihood. For measuring the goodness of fit of the equation, McFadden, 1974a; McFadden (1974b) suggested the use of the likelihood ratio index: 1 -LUR/LR, where LUR was the unrestricted vector of the log-likelihood function at the maximum likelihood estimation of the parameters bj, while LR was the value of the likelihood function when all the parameters were restricted to zero (Reece, 2004) .
Results and Discussion

Descriptive analyses
The summary statistics of the respondents' background profile are presented in Table 1 . The majority of respondents were male, aged 25-35 years old, married, with secondary school education level, and general employees in Malaysia. For the residential area, 162 respondents are living or working near the base station in Penang, 161 respondents in Perlis, 86 respondents in Kedah, 60 respondents in Kelantan, and 20 respondents each in Selangor and Negeri Sembilan. There are three types of residency 81 respondents living in single unit house (Bungalow), 353 respondents staying in terrace house type, and 75 respondents living in Semi-detached house. In total, 509 respondents comprise 172 house owners, 225 renters, and 108 inheritors. Descriptive statistics of the variables are listed in Table 2 , which shows the variable names, means and standard deviation. The mean of length of stay (LOS) is 2.83 with a standard deviation of 1.03. Low value of standard deviation (SD) indicates that most of the numbers are much closed to average or mean. Majority of respondents are living in proximity to base station more than 10 years (33.79%). The mean value of distance to base station (DIS) is 2.68, implying that most of the respondents' houses are located more than 100m away from the base station. Two third of respondent think the base stations are not influence the property values (mean = 1.24, SD = 1.14). Majority of respondents would not move away even if there is base station nearby (mean = 1.85, SD = 0.35). However, the respondent agreed that base station affect the property aesthetic (mean = 1.25, SD = 0.43). All of the health symptoms have high mean value (mean = > 1.50), explaining that more than half respondents did not experience these symptoms. Table 3 provides the Chi-square results to examine whether these variables are associated with the DIS. The results show that move out, aesthetics, and health symptom headache are found statistically significant associate with DIS (P-value <0.05). The Chi-square between move out and DIS (X 2 (3) = 9.604, P-value = 0.02), between aesthetic and DIS (X 2 (3) = 18.442, P-value = 0.00), and between headache and DIS (X 2 (3) = 15.479, P-value = 0.00). The other variables are found not statistically significant associate with DIS. 
Chi-Square Analysis
Logistic Regression Analysis
Due to the weakness in the statistical power of the chi-square test as it is a non-parametric test, binomial logistic regression analysis was selected as a more understandable approach for this study (Table 4 ). The first column of Table 4 showed the coefficient bj of equation (1), the standard errors associated with the coefficients, the Wald statistic or Wald chi-square value together with the 2-tailed p-value, and the odds ratio or exponential of the coefficients. In assessing the model fit, two statistical tests were applied to assess the significance of the binomial logit model. Hosman-Lemeshow statistic of overall fit indicated that there was no significant difference between the actual and predicted classifications, where the p-value > 0.05 [0.3395]. The likelihood ratio index measure of the goodness of fit of the estimated equation was 0.044. These two statistics provided good support for the logit model.
The fourth column showed the p-value for these parameters (Table 4 ). There were only two items found to be significant to the predictive ability of the model: aesthetic (p=0.003) and fatigue (p=0.025). The odds of the residents felt fatigue living near to base station was 0.574, value less than 1. This expressed that these respondents were less likely to think the base station would affect the property price. Significant results were observed in the respondents who felt aesthetic would affect the property value with a p-value of 0.00, and the odds ratio obtained for this variable (2.029) was more than 1. This indicated that residents who selected these items were more likely to agree that base station was affecting the property value (see also Pallant (2010) , p. 175-178, for further explanation on the p-value and odd ratio of the binomial logit model analysis). 
Conclusion
The present study examined residents' perceptions on the health impacts of telecommunication base stations in Malaysia, as well as its impacts on property value. The analysis showed that the significant variables that associate with the distance away from the base station are move out decision, aesthetics impact, and health symptom of headache. The existence of a base station in a specific area would not cause residents to move away from the area as result discloses that 85% of respondents would not move out, which may be due to the increasing trend in Malaysian housing prices (Mariadas et al., 2016) . This study confirmed the study of Filippova and Rehm, (2011) that there is not statistically significant between impacts of base station and property value and the visually disruptive of base station found negatively affecting the property values.
The finding regards the health symptom is different with the study of Suleiman et al., 2014; Abdel-Rassoul et al., 2007; Mohler et al., 2010) rather than increase the number of towers. As study of Brandt and Maenning, 2012) discovered that individual antenna have less effect than group of antenna masts.
More specifically, binomial logistic regression was used and it discovered that only the base station's aesthetic was not affects the property value, and surprising that resident who felt fatigue would think it influence the property value. Local authorities should regulate base station construction to strictly follow the guidelines provided by the Institute of Electrical and Electronics Engineers (IEEE) (1999) and the International Commission on Non-Ionizing Radiation Protection (ICNIRP) (1998) . It is also recommended that the MCMC conduct random audits to ensure that the wireless communication environment conforms to the EMF safety level. Furthermore, the MCMC should openly disclose details on the localities of each telecommunication base station, including the names of the telecommunication companies operating them, on an official website. This will not only encourage transparency but can also avoid the build and operation of illegal base stations. Other than that, public opinion should be considered before construction of base stations rather than face protest after the base station has been built.
